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Introduction: The Independent Component Analysis (ICA) algorithm was initially proposed to solve the blind source separation problem [1, 2, 3] . ICA could also be applied to extract basis vectors which result in statistically efficient codes with sparsely distributed coefficients [4, 5] . and p(s) is the probability density function of the signal s [6] .
Denoising of noisy speech signal:
In the real world, the Gaussian noise is added into the observation x.~x = x+ (4) Given the unmixing matrix W o , the decomposed components vector becomes
Provided the unmixing matrix were orthogonal, the diagonal components of the covariance matrix of~ equals the variance of in (1) . Therefore, to obtain the MAP estimator, the ICA-based unmixing matrix W o needs orthogonalization as
The denoising process involves four steps. To measure the denoising performance signal-to-noise ratios (SNRs) were calculated before and after the denoising. Table 1 shows the result of the denoising.
In Table 1 the results show that MAP denoising process with orthogonalized ICA basis functions gives about 2.5 5.4dB improvements on SNR.
Noisy speech recognition: Using the denoised coefficientsŝ, speech recognition experiments were performed. The denoised coefficients of Gabor-like basis vectors were regarded as energy spectra, and M log-energy spectra transformed into 13 cepstrum coefficients. In the recognition experiments with clean speech signal, 20 basis vectors were enough for best performance [4] . Therefore, we used 20 basis vectors for the noisy speech recognition, which is summarized at Table 2 
